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© A dialysis apparatus is provided including a mul- 
tiwell plate (10), a separation membrane (18) and a 
template (24) having holes which mate with the wells 
(12). The membrane (18) is sealed to one end of the 
wells (12) by positioning the template (24) about the 
outer peripheral surfaces (26) of the wells (12) with 
the membrane being frictionally held therebetween. 
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BACKGROUND OF THIS INVENTION 

This invention relates to laboratory apparatus 
useful in the assay of biological and biochemical 
reactants and is particularly concerned with mul- 
tiwell apparatus capable of performing a separation 
process such as ultrafiltration, dialysis or reverse 
osmosis on a sample. 

Ultrafiltration, dialysis and reverse osmosis pro- 
cesses all utilize a membrane to effect separation 
of component parts of a sample. In dialysis, for 
example, a sample is processed or purified by 
placing the sample against one surface of a semi- 
permeable membrane and a pure solvent or sol- 
vent/solute dialysate mixture against the opposing 
surface of the membrane. The molecular weight 
cut-off (MWCO) of the membrane is selected to 
retain the sample, yet allow solutes having a small- 
er molecular size to pass through the membrane. 
The small molecular size solutes then diffuse 
throughout the membrane, driven by the concentra- 
tion gradient of the small molecular size solute 
across the membrane. Separation of solutes in the 
sample is achieved by this mechanism. 

In practice, a considerable part of the difficulty 
in performing dialysis lies in Isolating the surface in 
contact with the sample from the opposing surface 
of the membrane. Cellulose acetate and regener- 
ated cellulose dialysis membranes are notoriously 
difficult to seal thermally or with adhesives. It is 
present common practice to tie knots in tubings 
formed of these polymeric compositions or to uti- 
lize pinch clips in order to contain the sample. 

Others clamp a flat membrane sheet between 
rigid plates, each containing individual receptacles. 
Samples are placed in the receptacles of the top 
plate and dialysate is circulated past the bottom 
plate. O-rings are utilized to seal receptacles in the 
top plate from one another. When utilizing this 
apparatus, it is difficult to attain uniform and effec- 
tive pressure at the individual O-rings since pres- 
sure is not directly exerted on the individual O- 
rings. This lack of effective pressure application 
can cause undesirable across-talk between the 
sample receptacles. Also, since the bottom plate 
must press the membrane against the entire perim- 
eter of each O-ring, the bottom receptacles form 
pockets dead-ended against the membrane. Air 
often is trapped in these pockets and prevents 
solvent from contacting the membrane. Even when 
solvent fills each pocket, dialysis is impeded be- 
cause the dialysate in the pockets does not mix 
well with the bulk solvent. 

Accordingly, it would be desirable to provide 
an apparatus for simultaneously dialyzing a plural- 
ity of samples while avoiding contamination be- 
tween samples. In addition, it would be desirable to 
provide such an apparatus which assures direct 



contact of a separations membrane with a liquid 
such as a dialysate. 

SUMMARY OF THE INVENTION 

5 

This invention provides a multiwell apparatus 
suitable for separating microliter quantities of sam- 
ple. The apparatus includes a plate having a plural- 
ity of wells, open at one end and having a mem- 

10 brane secured across and sealed to a second end. 
The membrane is held in place by means of a 
template having a plurality of holes corresponding 
to the number and arrangement of the wells which 
registers with the wells of the plate. The holes of 

is the template are of a size such that when it is 
pressed about the outside surfaces of the wells in 
contact with the membrane, the membrane is tight- 
ly press fit across ail of the second ends of the 
wells. The template extends a distance along the 

20 outside surfaces of the wells past the second end 
of the wells so that the second end of the well is 
positioned flush with or away from the bottom 
surface of the template. In this protruded form, air 
blockage between the membrane surface exposed 

25 to the dialysate and the dialysate in an adjacent 
container is prevented. 

BRIEF DESCRIPTION OF THE DRAWINGS 

30 Fig. 1 is a cross sectional view of the appara- 

tus of this invention. 

Fig. 2 is a bottom view of the apparatus of this 
invention. 

Fig. 3 is an exploded view of the apparatus of 
35 this invention. 

Fig. 4 is a cross - sectional view of an appara- 
tus of this invention which includes a shelf in the 
well. 

40 DESCRIPTION OF SPECIFIC EMBODIMENTS 

This invention provides an improved multiwell 
apparatus which permits separating a plurality of 
samples simultaneously while avoiding contamina- 

45 tion among samples. A membrane such as a dia- 
lysis membrane, an ultrafiltration membrane or a 
reverse osmosis membrane is sealed to open ends 
of a multiwell apparatus by means of a template 
which secures the membrane tightly to one end of 

50 each well. The membrane on each well is posi- 
tioned relative to the template so that the formation 
of air pockets at the membrane surface is avoided 
during sample separations such as dialysis. 

Referring to Figs. 1 though 3, plate 10 includes 

55 a plurality of wells 12. Each well 12 has an open 
end 14 and a second end 16 which is sealed by 
membrane 18. Sample 20 is retained within well 
12. Membrane 18 is retained in sealing relationship 
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with end 16 by means of template 24. Template 24 
has a plurality of holes of a size and position so 
that they mate with the extension surface 26 of 
wells 12 adjacent end 16 with the membrane 18 
fictionally held between the well surface 26 and 5 
the template. The portion of the membrane 18 
which contacts end 16 is spaced apart from tem- 
plate 24 so that it extends into a solution 28 such 
as a dialysate within container 30 so that air bub- 
bles are avoided between the membrane 18 and 10 
solution 28. 

Exemplary membranes for use in dialysis for 
example are formed of a cellulosic such as cel- 
lulose, cellulose acetate or cellulose nitrate. 

Referring to Fig. 4, the wells 12 of this inven- 75 
tion can include a shelf 32 at the end thereof in 
contact with the membrane 18. The shelf 32 is 
useful to position a pipette 34 for introducing or 
removing liquid into or from the well 26 while 
avoiding contact of the membrane 18 with the 20 
pipette 34. The shelf 32 materially reduces the 
possibility of rupturing membrane 18 with pipette 
34. 



Claims 25 

1. An apparatus suitable for separating liquid 
samples comprising: 

a plate having at least one well, each of 
said wells having a first open end, a second 30 
end and an outside peripheral surface. 

a separation membrane in sealing relation- 
ship with each of said second ends, 

and a template having at least one hole of 
a size and arrangement corresponding to said 35 
at least one well, 

said template being positioned so as to 
retain said membrane in sealing relationship 
with the second end and outside peripheral 
surface of said at least one well. 40 

2. The apparatus of claim 1 including a container 
for a liquid composition in direct contact with 
said membrane sealed to the second end of 

said at least one well. 45 

3. The apparatus of claim 1 including a shelf 
extending from an inner peripheral surface at 
said second end. 

50 

4. The apparatus of claim 1 wherein said mem- 
brane is a cellulosic. 

5. The apparatus of claim 2 wherein said mem- 
brane is a cellulosic. 55 

6. The apparatus of claim 3 wherein said mem- 
brane is a cellulosic. 
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